Courtesy Copy of Reference D37 as cited
on pp. 146-147 of reference Gl

Brief Definitive Report

TACI Is a TRAF-interacting Receptor for
TALL-1, a Tumor Necrosis Factor Family
Member Involved in B Cell Regulation

By Xing-Zhong Xia,* James Treanor,! Giorgio Senaldt,’

Sanjay D. Khare,S Tom Boone,! Michael Kelleyl Lars E. Theilt,*
Anne Colombero,” Irina Solovyev,” Frances Lee,* Susan MeCabe,*
Robin Eltiott,* Kent Miner,5 Nessa Hawkins,! Jane Guo,$

Marina Stolina S Gang Yu.* Judy Wang,! John Delaney,!

Shi-Yuan Meng,! William ]. Boyle,* and Hatling Hsu®

From the * Deparnument of Inflammation, the } Departreny of Neuroblology, the S Departmant of
Pharmaralogy and Pathology: the Weparunent of Protein Chemistry, and the YDeparument of Process
Stlence, Amgen, Thousand Oaks, Cattfornis $1320-1759

Abstract

We and others recantly reported tumpr necrosts factor (TNF) and apoptosis Hgand-related leu-
kocyte-expressed lpand 1 {TALL-1) as a nove! mernber of the TINF ligand famlly that is func-
tionally involved in B celt prollferation, Transgenic mice overexpressing TALL-1 have severe B
cell hyperplasta and lupus-like autoimmune disease. Here, we describe expression cloning of a
cell surface receptor for TALL-1 from 2 human Burkitt's lymphoma RAJ] celt library. The
cloned receptor is identical to the previously reported TINF receptor (TNFR) homaologue trans-
membiane actvator and calelum modulator and cyclophilin ligand {CAML) interacter (TACI).
Murine TACT was subsequently bolated from the mouse B lymphoma AZD cells. Human md
murine TACT share 54% identity overall. Human TACI exhiblts high binding affinities to both
humman and rmurine TALL-1. Solubie TACI extraceliular domain protein spectficdly blocks
TALL-1~mediated B cell proliferation without affecting CD40- or lipopelysaccharide-medlated
B cell proliferation in viro. In addition, when injected Into mice, soluble TACT inhibis anti-
body production to both T cell-dependent and ~independent antigens. By yeast two-hybrid
screening of a B cell library with TACI intreceliular domaln, we identified that, like many other
TNFR family members, TAC! Intracellular domaln interacs with TNFR-asoclated factor
{TRAF)2, 5, and 6. Correspondingly, TACI activation in a B cell line resulls in nuclear factor
kB and ¢-Jun NH,-terminal kinase activation. The identification and characterization of the re-
eeptor for TALL-1 provides useful information for the development of a meatment for B celi-
mediated autoimmune diseases such as systemit lupus erythernatosus.
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Introduction

The TNFR family includes, among others, TNFR1, TNFRZ,
Fas, D40, OX40, 4-1BB, death receptor {DR}3/Wal-1,

acids with six cysteines {E). The extracellular domatns are
usually preceded by hydrophobic signal peptides. Soluble

DR4, DR3, another TNFR-assoclated factor {TRAF) re-
cepror (ATAR), osteoprotegerin (OPG), and recepror acal-
vator of nuclear factor (NF)-xB (RANK [1-9). These re-
cepiors share simllar extracellular domain architecture of
muluple cystelne-rich repaats, each containing ~40 amino
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receptors could be generated by deleting the tmnsmem-
brane and Intraceliular domalns. The inmacelluler domalns
lack enzymatc activitles. The receptors may be divided
into two subgroups based on the presence (e.g., TNFRI,
Fas, DR3, DR4, DR3) or absence (e.g., TNFR2, CIM0,
RANK) of death domains whhin thelr ingacellular do-
malns (10). The receptors generally signal through direct
Interaction with death domain proteins {e.g.. TNFR-zso-
ciated death domain [TRADD). Fas-asociated death do-
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main [FADD], receptor-imeracting protein [RIP]) or
with TRAF protelrs {e.p., TRAF2, TRAF3, TRAFS, and
TRAFB}, wiggering cellular sipnaling pathways leading to
apoptosis, NF-xB activation. and/or ¢-jun NH;-terminat
kinase (JNK) activation (10).

Woe and others recently reported that TNF- and spopio-
sls Hgand-related leukocyte expressed ligand 1 (FALL-1)/B
lymphocyze stimulator (BlyS)/B cell activating factor be-
longtng to the TNF family (BAFF})/TNF homologue that
actlvates apoptosts, NF-xB, and JNK [THANK) s 4 novel
member of the TNF ligand famnily {nvolved in B cell prolif-
eratlon {11-15). TALL-1 1s a potant B cell costimulstary
factor, and acts by direct binding and by activating its celi
surface receptor on B cells, Transgenic mice overexpressing
TALL-1 have severs B ceil hyperplasia and hypergamma-
globulinemia {11, 16). These mice also developed autalm-
mune lupus-ltke disease characterized by the presence of
autoanzibodles and Imsmune complex depostis in the kid-
ney {11, 18).

Here, we repont expression cloning of a TALL-1 recep-
tor from the human Burkin's lymphoma RAJI cell dine.
The recepior is identical 1o wansrmembrane activator and
calcium modulator and cyclaphilin Hgand (CAML) interac-
ter (TACI}, a previowly reported TNFR homologue
identfied through ks intesaetlon with CAML (17). Qur
findings suggest the potential presence of another unigue
subgroup within the TNFR family.

Materials and Methods

Reagents. RAJ] cells and AZ0 celis {American Type Culture
Collecton} were malntained in high-glucose RPMI conmining
10% FCS, 100 pg/mt penicitiin G, and 100 pp/md strepromydn,
A2l ¢cDNA lbrary was prepared using the Superscript Plasmid
System {GIBCO BRL), Humen lymphocyts matchmaker eDNA
tibrary wes genemted from mRNA of an EBV-wensformed pe-
ripheral blood B cell poputston ([CLONTECH Labaratories,
Ine). Recombinant TALL-1 proteln was generated 5 described
previously {11). TALL-1 Europlum labeling was performed with
Wattac Detfia reagent according to the manufacturer’s sugges-
tons. Fe-togged TALL-! protein was generated by the fusing
OPG signal peptide foliowed by human [gG-y1 Fe in frame 10
the NH;-terminus of TALL-1 amino acid 128-285, The protein
was expressed in baculovinus and purified with protein A-sephe
arase cojumn {3, Soluble TACI protein amino acids 1-165
fotiowed hy a Hisg-tag or human IgG-y1 Fe were expressed in
Eschariehia woll. ARer solubliization of the inclusion bodles, the ra-
folded praein was purified by caton exchange chromatography.

Expression Cloning. A RAJT cell expression library was genes-
ated by Hgating RAJI cDNA Into s mamrmalian expression vector
using the Superseript Plasmid System (GIBCG BRL} according
to the manufacturer's suggestions. The lbrary was arrayed lnto
segregaied pools contatning ~100 clones per pook. and the DNA
was putified from | ml overnight cultures of sach pool grown.
Plasmig DNA from each culture was prepared wsing the Qlawell
86 Uhss Plasmid Kir (QIAGEN), following the manufacturer’s
Instructions. Arrayed pools were individually transfecied tnto 293
cells (American Type Culure Collection), then assayed for the
presence of Europiumn-labeled TALL-} protetn binding wlng 2
Victor™ plate reader {(Wallaz, Inc.)

B Celt Proliferation Asay, Purified (169 B cefls from CSTBL/G
{B6) mice {11} were cultured in MEM phus }0% hem-inactivated
FCS In miplicate in 2 96-well Mat-bonomed plate with 1 ng/mi
TALL-) protein, 2 pg/ml goat Flab'"); ant-mouse IgM {lacksan
IrmenunoResearch Laboratordes), and an indicated amount of re-
combinant soluble TACI protein lor a perdod of 4 d &2 37°C, 5%
CO,. Protiferation was measured by the uptzke of radicactive
PHJthymidirie In the tast 18 h of pulse.

TACT Expression on PBMCs.  Human PBMCs from healthy
donors were solated using Fleoll-paque density centrfugation.
Celts were washed and Incubated with 1 pg/m! and-CD3 and-
body. Expression of TALL-1 receptar on activated CD4/CDB T
celis was detecied wsing Flag-tagged TALL-1 foliowed by bio-
tinytated anii-Flag antibody and strepvidin-PE. Blotinylated antl-
Fizg antibody and streptavidin-PE reagents were wied as controls
Far nonspecific statning. FTTC-conjugated anel-CD4 or ane-CD8
andbodies {BD PharMingen} were used 1o detect TALL-1 recep-
tor an specific cell rypes. Expression of cel surface molecules was
determined wsing CELLQuest™ sofiware by FACS® {Bacion
Dizktnson).

Induction and Detsction of Ant-KLH and Ant-Prevmovax Ant-
bodles, Mice (9-11-wk-cld Baib/c females; Charles River [ab-
ortores) were immunized on day 0 subcumneously with 100 pg
of KLH (Pierce Chemical Co.} in CFA or tntraperiioneally with
115 pg of Preumovax (Merck), Starting an day 0. mice recelved
7 dally intraperitones] Injections of 3 mg/kg of either soluble
TACI-Fe fusion protein or nonfused Fe as cantrot, and were bled
on day 7. Ant-KLH and ant-Pneumovax Igl and IgM were
measured In seram by ELISA. In bref, for the mezstrement of
antd-KLH anubodies, plates were coated with KLH 1n PBS,
blocked, and added with test samples or diludons of standard.
Captured anti-KLH IgGs or Ighis were revealed uslng ant-lgG
or amd-[gM blotinylated antibodies and neutravidin-conjugated
forseradish peroxddase. and were quandfied by cormpartsons o
standards. For the measurement of anti-Preumovax [gM, piates
were coated with Preurnovax using poly-i-lysine, blocked, and
added with difutions of standard and test mmples. Captured and-
Preumovax lgMs were revesled using an ant-JgM blotnylated
antlbady and neurravidin-conjugsted horseradisk  permxidase,
Results were compared with the Student’s ¢ test,

Transfaction, Immunoprecipitalon, and Eletrophoretic Mahily As-
ays. 203 cell wansfection, coimmunapretipliitaion, and West-
ern blot analysis were performed as described {4), For NK kinase
asszy. coll lysates were first Immunoprecipitated with ani-JNK
monocionat antibody {BD PharMingen). The kinase zetivity was
then determined by usdng 2 pg of glumsthione S-ramferase
[CST)-JUN (Suamgene}, Elecurophorete moblilty ssays were
performed as described {18).

Results and Discussion

Ustng FACS® analysts with an Fc-wgged TALL-1 pro-
tein, we found that the human Burkitt’s lymphoma RA]L
cell line expresses s high level of TALL-1 receptor. A plas-
mid cDNA expression library was constructed from RAJ
mRNA and arrayed in pools of 100 clones. Individual
pools were ansfected krto 293 cells and asayed for the ac-
quisition of Europium-labeled TALL-1 recombinant pro-
tein. Out of 3.000 pools, we were able (o Identlfy and con-
firm 6 primary positive pools. The positive binding signals
from these sb primary pools ranged from a 2-10-foid in-
erease compared with the rest of the pools (data not
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shown). Positive pools 13B4 and 13H11 were then subdi-
vided. Both clones encoded Tull-length TACH, a previously
reported TNFR family member identified through s In-
erection with CAML (17). The single posittve clone re-
covered from pool 13H4 has an extrz 7 bp in the ¥ un-
trznslated reglon of the ¢DNA inserr, compared with the
positive clone bolated from pool 13B4. By PCR analysis,
the rest of the four primary positlve pools also contalned
full-length TACI DNA sequence, which likely contributed
1o the TALL-] binding activities. The interaction of TACI
with TALL-1 was further confirmed by FACS® analysis.
203 T celis were wansfected with control vector of TACI
expression vector, | ransfected celis were then stained with
Fe-tagged TALL-1 protein foliowed by FITC-conjugated
secondary antibody. TALL-I bound only to TACI-wans-
fected 293 cells, but not vector-transfected cells Fig. 1 B).
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Figure 1. TACI 15 the cell surface secepior For TALL-1. {A} Compar-
isen of human and mumine TACL The aming acid sequences of human
and murine TACI are aligned. Trosmembrane reglons are underlined.
(B} FACS® anaiysts of TALL-} binding to TACE-tramfectrd 203 eels.
283 ol (3 X 109 were consiently trnsfecsd with vector, human
TACH. or murne TACT expresion vector, Aker 24 b, cells were (it ex-
posed 1o 1 pg/ml Fe-tapged TALL-1 proweln. then mained with FITC-
conjugated goat Flab'), antl-human fgG.

AZ20, a mousz B lymphoma cell line, exhiblited high
TALL-1 binding activity as determined by FACS® analysis
with Fc-tapged TALL-1 (data not shown). The mouse
TAC! cDNA was subsequently biolated from A2 cDNA
library using human TACI cDNA as a probe. The mouse
TACI gene encodes a protein of 245 amino aclds, lacking
30 amino aclds at the NH; terminus compared with the
human TACI (Fig. 1 A). Human and mouse TAC] share
54% tdentity overall. Six cystelnes within the eystelne-rich
repeats in the extracellular dornain are spatially conserved
in both species. OF note, the Intraceflular domalns of hu-
man and murine TACI are poorly conserved except for 2
region of 20 amino aclds {Fig. 1 A}. The interaction be~
tween TALL-1 and mouse TACI was conflrmed by 283
cell rransfection with mouse TACI and subsequent FACS®
analysis with Fc-tagged TALL-1 protein (Fig. 1 B).

Previous studies by von Bulow and Bram {17} showed
expression of TACI on B cells and activated T calls. The B
cell expresion of TACI correiates with TALL-1 B cell
binding and stimulatory activites (11, 13, 14). We used
PBMCs from healthy donors to determine f TALL-1 also
bings activated T cells. As shown In Fig. 2, T cells express
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Figure 2. Expression of TALL-] recepor on activated CD4- and

CD8-positive T cull.  PBMCs [rom healthy donors were sctivated uing
orti-CI3 anstbody (! pp/mi) for the indicued perind of thme, and coll
surfece recepton for TALL-} ware examined by finw sytomerry using
Flag-mgged TALL-1, and-Flag biotn antbody, and srepravidin-PE e~
agents [red histogram). Anu-Flag blotin antbody and streptavidin:PE re-
agents were ysed 2s conwrol for each set of experiment (hlack histogram).
CD4- or CD8-posive T cels were gaied to analyze expresion of
TALL-1 recepior on specific o=l typm. FL2-H represens log fluores-
rence intensity.
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very low levels of TALL-] receptors. Upon activation with
anyt-CD3 antibody, an increase In TALL-1 smining was
found in both CD4 and CD8 T cells. The expression of
TALL-1 receptors was higher on activated CDM cells com-
pared with CDB T cells at all of the time points studied af-
ter activation. The biologlcal role of TACI on acuvated T
cells remains to be detemmnined. In conclusion, the TALL-1
binding specificity correlates with TACI expresion profite,
supporting the fact that TACI is a receptor for TALL-1.
Soluble human TACI recormbinant protein (amino acids
1~163) fused with a COOH-terminal His-tag was gener-
ated In E. wfi. Gel Bitration analysts indicated that the solu-
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Figure 3. Saluble TACE protein specifically inhibieg TALL-1-med)-
sied B cell profifermion, Purified B cets (105} form BB mice were out-
tured in triplicstss tn 36-well plates with the indlcated amouns af salubie
TAC! extracediular damain prowin In the presence of 10 ng/m! TALL-1
phas 2 pg/ml and-1gM antibody {op), 1 pa/mi ant-CDAD anubody pha
2 pg/mi antt-1gM anibody {middlz), or 0.3 pg/mi LPS (bonom} for o
pericd of 4 d. Proliferation was messured by rodicactive $H|iymidine
upizke in the st 1B h of pubse. Dats shown represent mean = 5D of
triplicate welk.

ble receptor has a molecular mass of 24 kD, the size of &
monomer. The binding kinetics of TALL-1 and TACI
were examined by BlAcore analysts. Human znd murine
TALL-! bind 5o human TACI with an affinity of 0.2 nM
and 0.3 nM. respectively. Unitke other TNFR family
members, both human and murine TACY have an extra-
iong stalk region of ~60 amino aclds following the cystelne
repeats at the extraceliular domalns. This stalk region s not
reguired for the ligand-binding activity. When deleted, the
rematning cystelne~rich repeat region (amino acids 1-105)
retalned TALL-1 binding activizy {data not shown).

We recently reported that TALL-1 k& a potent B cell co-
stimulatory factor with an EDg of ~3 ng/ml. TALL-1~
mediated B cell proliferation was completely blocked by
soluble TACI extracellular domaln protetn {Fig. 3), This
inhibitory effect was very potent In the presence of an
equal molar ratlo of TALL-} and TACI, B celt prolifera-
tion medlated through TALL-1 was inhibied by 50%. This
inhibitory eflect by soluble TACI protetn was not observed
when B cell proliferation was induced by ant-CDA40 anti-
bedy or LPS {Fig. 3). The specific inhibition of TALL-1-
mediated B cell prolfferation by soluble TACI protein
strongly supgests thar TACIT serves as a physiological cell
surface receptor for TALL-1,

We next examined the effect of soluble TACI proteln
treatynent on the production of and-KLH and anti-Pney-
movax antibodies in mice. It Is well known thar IglG pro-
duction In response to KLH requires T cell help, whereas
anti-Preurnovax IgM production s T cell independent
(18). Treatment with seluble TACI proteln fused with Fo
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s » 2 RO fsion promein or nonfused Ft
§ = . proiein each day for 7 d. Serum
" tevels of ami-KEH {56 and IgM
L end ant-Preumnovax were mea-
Fe STACHFE sured on day 7 iy ELISA.
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significantly inhiblred the production of ant-KLH and
anti-Preumovax antibodies. Serum levels of and-KLH 1gG
and IgM were reduced approximately four- and Rvefold,
respectlvely, in the soluble TACI-Fc treated mice com-
pared with the control group (Fig. 4). Serum levels of anu-
Preurovax IgM were also about four tdmes lower in the
soluble TACI-Fc treated mice than In congols (Fig. 4}
These findings suggest that the TALL-1-TACI interaction
s involved in the generation of both T cell-dependent and
indeperdent humoral respornses.

To identtly signaling molecules that TACI uses during B
cel} stimulation, the Intracellular domain of TACI was used
a5 bait in the yeast rwo-hybrid screening of human B cell
library. From B X 10° transformants, 48 positive clones
were recovered. The majority of the positive clones en-
coded TRAFZ. In addition to TRAFZ, TAC! intracellular
domain also interacted with TRAFS and TRAFE. The
TRAF-binding sltes were mapped by deletion mutagenesis
I a yeast two-hybsid interaction assay (Fig. 5 A} Both
TRAF2. and TRAF5-binding sites colocalized within
amino acid residues 231-253 of the human TACI tnuracel-
lutar domatn, The TRAF6-binding site occuples an over-
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- ™
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fapplng but broader region from amino acid residues 220~
253, k remains o be determined if the TRAFB-binding
shte Is phystcally separated from the TRAFZ- and TRAFS-
binding sites within this small region. Interestingly. these
TRAF binding sltes are the only well-conserved reglons
between human and murine TACI Intracellutar domain se-
quences {Fig. 1 A}

TACI was Inlually reported as s CAML-binding protein
tsolated using CAML fused with the GAL4 DNA-binding
domaln as balt 1 a yeast two-hybrid screening, In our two-
hybrid screening of B cell library with TACH tniraceliutar
domain, we did not retrieve CAML among the positive
binding clones. However, as reporied, we were also sble 1o
detect cotmenunoprecipltation of TAC! with myc-tagged
CAML from wansfected 293 cells (Fig. 5 B}. Comespond-
ing 1o the yeast interaction, TACI was also colmmunopra-
cipltated with myc-tagged TRAFZ, §, and 6. Incubation
of the sane tramsfected lysates with mouse IgC did not co~
precipitate TAC! proteins {data not shown), Deletlon of 60
amino actds from the TACI COOH terminus abolished s
interaction with TRAF2, 5, and 8, consistent with the
yeast deletlon mapping results {Fig. 5 B). Interestingly. the

B Figure 5. TAC! interms wish
4B 88 TRAF protelns and lnduces NF-

g = 3 kB and JNK acthation. (A}

o e Mapping of TACI TRAF-bind-

—— m m ing domatre. Expredion vecion

TAGHwt) — & encoding full-length o detetion
mutants of TACE Inteellular
domaln fused o the GAL4
DNA-bindlng  domzin  were
cotansformed tnto the HFIC
yeant strain with verinrs express-
tng the GALY scthatian fused
with TRAFZ, 5, md 6 Pha
signs represent growals afier 1 wk
on the slection plaes. (B
Colmmunopreciplmion of
TACT with TRAF and CAML
prowelns, 203 cels {3 X 109
were cotrensfected with expres-
slon vecsons dirscuing syntbesis of
NHy-terminat Flag-tagged wild-
type {w1) TACI or TAC] dele-
ton mu@nis aleng with myc-
ugged  CAML,  TRAFZ,
TRAFS. and TRAFE expres-
sion verwors, After 24 h, cell ly-
@ies were hmmmunoprecipiuned
with monoconal  antibody
agalrmt myc epitope Coprectpt-
mied Flag-ugged TAC] munnss,
as indicaisd by anows, were der
tetied by immunoblor analysh
with and-Flag monoclona and-
bedy. For each trandection sum-
ple, TACT witd-type or mumnts
were not detected whan mouse
{gG was wed for the immuno-
preciplation {dam nnt shown}.

I T IE1 .

TAGH1-233) — S s

TACH1-212) ~ie SJpmm-amgrum

(C} NF-xB activation inducsd by TALL-1. Approxmarely 107 AZ0 cells were lek untreated or wers treated with 100 rig/ml TALL-1 for 2 h. Nuclear
exact were prpared, incubated with the “P-labeled NF-xB oligonucizotide probe, and subjecied 1o elecrophoresic mohility shift analys. (D) JINK
activation induced by TALL-1, Approximately 10F A20 cells were exposed 1 100 ng/mi TALL-1 for the Indicated length of 1ime. The cell lystes were
isarmunoprecipliated with manoclonal anti-JNK anubody. Immunoprecipitates were asayed for kinsse acuvity by wsing GST-JUN a substraze,
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same deletion mutant TACI {1-233} sull retalned CAML-
binding activity, suggesting that the TRAF-binding and
CAML-binding sites of TACI restde in two separeble re-
gions (Fig. 5 B). The TRAFZ, 5, and 6 knockout mice will
be wefu! wols o evaluate the biological roles of these
TRAF proteins in TALL-1 signaling pathways.
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Figure 6. Northern bict anziysts of TACI and BCMA, {A} FACS®
analysts of TALL-1 binding 1o TACI- and BCMA-tramfecies 203 celly.
253 e=lis {3 X 10%) were transiendy wrarsfected with vector, human TAC),
or fuman BCMA expression veetor, After 249 h, cells were fint exposed o
1 pg/mi Fertagged TALL-] protein, then nained with FITC -canjugated
goat Flab'); anti-hurrar: 1gG. {B) Nomhem blot amlysis of TACI and
BCMA. Fuli-lengeh eoding regions of human and mouse TACI ftop) or
HCMA. {bortom) were genersied by PCR and wsed 25 probe in the
Northen bict amatysis of poly A* RNA from AZ0 cels or muitiple-thsue
Nomhem tiat {CLONTECH Laboratoriss, Inc). The biots were expesed
1o Bramax files [Eamman Kpdak Co o ~B0°C for 2 1

Most TRAF-binding TNFR family members, upon ac-
tivatlon by thelr lgands, induce NF-xB and JNK activa-
tion. These two potential signaling events were evaluated
in TALL-l~treated A20 cells, which express TACIL NF-
kB activation was readily detected from A20 cell nuclear
extracts afier exposure to TALL-1 for 2 h, as determined
by electrophoretic mobility assays with NF-xB oliges (Fig.
5 C). To detect INK acuvadon, A20 cells were induced
with TALL-1 for the indicated periods of ume, Activation
of INK was readlly detectable after 5 min of TALL-1 treat-
ment, and rapidly decreased after 30 min of exposure (Fig.
5 D). Hence, like many other TRAF-binding TNFR fam-
Ity members, TALL-] induces NF-xB and JNK activation
upon binding to its cell surface recaptor TACI, which may
then contribute to B call survival and proliferation,

Our findings clearly demonstrate that TAC! s a signaling
receptor for TALL-1. This observation was recently re-
ported by Gross et al. (20) during the preparation of this
manuseript. In addition to TACI, Gross er al. alse demon-
strated that B cell maturation antigen (BCMA) s another
receptor for TALL-1. We also noted TALL-1 binding to
BCMA-transfected 2939 cels {Fig. 6 A). Of note, in
TALL-1-responsive A20 cells, BCMA expression was not
detectable by Northern blot analysts, whersas TACT ex-
pression is high {Fig. § B). TACI mRNA was readlly de-
tected i RAJ cells, spleen, and other organs rich in lym-
phold dsues (Fig. 6 B). In comparison, afier the same
perod of exposure, BCMA expression was weakly de-
tected In RAJI cells, and was not detectable n the other
tissues examined (Fig. § B}. After longer exposure, BCMA
mRINA was detected in the small intestine and spleen (data
not shown}. The observatlon of the different expression
levels of the two receptors may provide some Insight into
their respective biological roles. However, the generation
of specific neutralizing antibodies or knockout mice will
provide more weful infarmation in this regard. TALL-]
has been Impitcated in B cell-mediated autolmmune dis-
eases such as SLE (11,16, and 20). The identfication and
funcrionat study of TALL-1 receptors provide an advance-
ment in our understanding of B cell survival and prolifera-
tion, and represent a clear step forward in the development
of potential treatment for these diseases,
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